Coxsackievirus B3-induced production of tumor necrosis factor-alpha, IL-1 beta, and IL-6 in human monocytes.
Infections by coxsackievirus B3 (CVB3) have previously been shown to cause acute and chronic myocarditis characterized by a heavy mononuclear leukocyte infiltration and myocyte necrosis. Because clinical and experimental evidence suggested that cardiac damage may result from immunologic rather than viral mechanisms, we examined in this study the in vitro interaction of CVB3 with human monocytes. CVB3 was capable of infecting freshly harvested monocytes as revealed by immunofluorescence and release of infectious virus particles. Virus infection did not reduce monocyte viability but, on the contrary, enhanced spreading and adherence. In a dose-dependent manner, CVB3 stimulated the release of cytokines from monocytes. Whereas a potent production of TNF-alpha, IL-1 beta, and IL-6 was dependent on exposure to infectious CVB3, IFN release was also induced by UV-inactivated virus. On a molecular level, CVB3 stimulated cytokine gene expression as shown by a marked TNF-alpha, IL-1 beta, and IL-6 mRNA accumulation. Supernatants of CVB3-infected monocytes displayed cytotoxic activity against Girardi heart cells which could be abrogated by an anti-TNF-alpha antiserum. These data suggest that CVB3-induced cytokine release from monocytes may participate in virus-induced organ damage such as myocarditis, which may either occur by a direct cytotoxicity of cytokines or by activation of cytotoxic lymphocytes.